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Abstract
Background:  Diverse projects and guidelines to assist hospitals towards the attainment of
comprehensive smoke-free policies have been developed. In 2006, Spain government passed a new
smoking ban that reinforce tobacco control policies and banned completely smoking in hospitals.
This study assesses the progression of tobacco control policies in the Catalan Network of Smoke-
free Hospitals before and after a comprehensive national smoking ban.
Methods: We used the Self-Audit Questionnaire of the European Network for Smoke-free
Hospitals to score the compliance of 9 policy standards (global score = 102). We used two cross-
sectional surveys to evaluate tobacco control policies before (2005) and after the implementation
of a national smoking ban (2007) in 32 hospitals of Catalonia, Spain. We compared the means of
the overall score in 2005 and 2007 according to the type of hospital, the number of beds, the
prevalence of tobacco consumption, and the number of years as a smoke-free hospital.
Results: The mean of the implementation score of tobacco control policies was 52.4 (95% CI:
45.4–59.5) in 2005 and 71.6 (95% CI: 67.0–76.2) in 2007 with an increase of 36.7% (p < 0.01). The
hospitals with greater improvement were general hospitals (48% increase; p < 0.01), hospitals with
> 300 beds (41.1% increase; p < 0.01), hospitals with employees' tobacco consumption prevalence
35–39% (72.2% increase; p < 0.05) and hospitals that had recently implemented smoke-free policies
(74.2% increase; p < 0.01).
Conclusion: The national smoking ban appears to increase tobacco control activities in hospitals
combined with other non-bylaw initiatives such as the Smoke-free Hospital Network.
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Background
After the approval of the World Health Organization
(WHO) Framework Convention on Tobacco Control [1],
many countries have introduced smoke-free policies to
protect non-smokers from the hazards of secondhand
smoke (SHS) [2]. Hospitals should be an example in
terms of controlling tobacco consumption and champi-
oning compliance with the law [3,4]. Furthermore, health
care services should take the lead in implementing smoke-
free policies which promote adequate environments for
patients, visitors and employees. Current evidence sug-
gests that a comprehensive tobacco policy in hospital set-
tings should include enforcement of indoor smoke-free
policies, reducing tobacco consumption among health
professionals, encouraging abstinence for patients [5,6],
and contributing in health promotion to denormalise
tobacco consumption [7].
In 1993, US hospitals became smoke-free in accordance
with the Joint Commission on Accreditation of Health
Care Organizations [8]. In Europe, the European Network
of Smoke-free Hospitals (ENSH) has developed an Euro-
pean Code that sets guidelines for the establishment of
smoke-free policies in hospitals since 2000 [9]. Further-
more, the ENSH has developed standards and supportive
instruments to assist hospitals' efforts towards the attain-
ment of a comprehensive smoke-free policy [5,10].
The Catalan Network of Smoke-free Hospitals has used
the ENSH model to promote smoke-free hospitals in
Catalonia, Spain [5]. The national government of Spain
passed a new tobacco control law that came into force the
first of January 2006 [11]. Smoking was banned in all
enclosed public places and workplaces, including health
care facilities [12]. Smoking in care centres was already
prohibited under both national and regional previous leg-
islation in Catalonia [13], although smoking rooms and
smoking areas within the hospitals' cafeterias were
allowed. The new law, however, bans completely smoking
in all health care facilities without exceptions. After the
law, SHS exposure has decreased in Catalan hospitals
[14].
This study assesses the progression of tobacco control pol-
icies in the Catalan Network of Smoke-free Hospitals
before and after a national smoking ban in hospitals that
had implemented the ENSH Code and Standards, and
hence may contribute to further evaluate the impact of the
law.
Methods
We conducted two independent cross-sectional surveys to
monitor tobacco control policies in hospitals members of
the Catalan Network of Smoke-free Hospitals at consoli-
dation stage. We defined as consolidation stage those hos-
pitals with two or more years of enrollment after the
official launching of the project [5] in 2005. From the 43
members of the Network in 2005, 32 (74.4%) satisfied
this criterion, and were included in the study. The baseline
survey was run in April 2005, six months before imple-
menting the law, and the second one a year and four
months after its implementation in April 2007.
The degree of implementation of the Smoke-free Hospi-
tals Project was analysed by means of the Self-Audit Ques-
tionnaire (SAQ) of the European Network for Smoke-free
Hospitals. The SAQ enables hospitals to monitor and
review their own progress towards the achievement of a
written smoke-free policy that ensures the attainment of a
totally smoke-free environment. The SAQ is also a tool to
acknowledge and reward continuous improvement by
facilitating hospitals to categorize their progress. This
instrument was developed to analyse the extent to which
tobacco control measures are complied within hospitals
[5]. The questionnaire includes 9 standards (see Figure 1)
with different number of items: commitment (5 items),
communication (1 item), education and training (4
items), identification and cessation support (8 items),
tobacco control (2 items), environment (4 items), healthy
workplace (6 items), health promotion (2 items), and fol-
low-up (2 items). Each item is scored as follows: 0 = not
implemented, 1 = less than half the aspects are imple-
mented, 2 = more than half are implemented, 3 = fully
implemented, NA = not applicable. The maximum score
of the Self Audit Questionnaire is 102 points, as the sum
of its 9 standards. The SAQ was developed by an experts'
working group from the ENSH and piloted in smoke-free
hospitals in Ireland, France, Finland, and Italy. No formal
assessment of its psychometric properties has been done
to date, but its feasibility has been tested [15]. The ques-
tionnaire was sent by e-mail to tobacco control coordina-
tors in each hospital in April 2005 and April 2007 to be
completed and returned to the Network coordinating cen-
tre. We gave participating hospitals four weeks to com-
plete the questionnaire by group consensus and submit
the results. The response rate was 100% both in 2005 and
2007.
The degree of implementation of the Smoke-free Hospi-
tals Project was analysed by means of the score obtained
in the SAQ. For the sake of simplicity, we standardized to
100. We computed the mean and 95% confidence interval
(CI) of the overall score and the 9 policies standards
included in the SAQ in 2005 and 2007, according to the
type of hospital (general, reference and high technology),
the number of beds (≤ 300 or > 300), the staff hired in
hospitals (≤ 700 or > 700), the prevalence of tobacco con-
sumption (< 30, 30–34, 35–39 and ≥ 40%), surveyed
from 2003 to 2005, and the number of years as smoke-
free hospital (≤ 4 or > 4). We calculated the percentage of
change for the global score and for each policy standard.
We used Wilcoxon signed-rank non-parametric test toBMC Public Health 2009, 9:160 http://www.biomedcentral.com/1471-2458/9/160
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compare the SAQ scores of hospitals before and after the
implementation of the smoking ban.
Results
We included the 32 hospitals at the consolidation stage of
the Smoke-free Hospital project that had completed the
SAQ in 2005 and in 2007. Thirteen were general hospi-
tals, 12 reference hospitals, and 7 high technology hospi-
tals. Fifteen hospitals were members of the Network for ≤
4 years and 17 for > 4 years in 2007.
Total score of the Self-Audit Questionnaire according to 
hospital's characteristics before and after the smoking ban
The overall mean of implementation score of tobacco
control policies was 52.4 (95% CI: 45.4–59.5) in 2005
and 71.6 (95% CI: 67.0–76.2) in 2007, with an increase
from the baseline results obtained in 2005 of 36.7% (p <
0.01) (Table 1).
We observed the highest scores in 2007 in hospitals with
smoking prevalence over 40%, with a mean of 78.8 (95%
European Self-Audit Questionnaire (SAQ) for monitoring policy standards at hospitals Figure 1
European Self-Audit Questionnaire (SAQ) for monitoring policy standards at hospitals.
1.  Commitment  0  1  2  3  NA Observations
1.1 Organisation documents (general contracts, public documents, etc.) specify the 
smoke-free policy 
      
1.2 A designated committee is appointed to co-ordinate tobacco policy             
1.3 The chairperson of the committee is of senior management level             
1.4 Financial and human resources are allocated in the organisation’s operational 
plan and/or contract 
      
1.5 Members of staff know they have the responsibility to take action in the control 
of the non smoking policy 
      
2.  Communication 
2.1 Staff, patients, and visitors are informed of the organisation’s smoke-free policy            
3.  Education & Training 
3.1 Staff have been instructed on how to approach and inform smokers in 
accordance with the policy 
      
3.2 Brief intervention training is offered to all staff              
3.3 Key clinical staff have been trained in motivational and/or cessation techniques             
3.4 Policy briefings/training is facilitated within staff working time             
4.  Identification & Cessation Support 
4.1 There is a systematic procedure in place for identifying smoking patients             
4.2 Motivational interviewing technique is applied during hospital stay             
4.3 NRT/pharmacological therapy is available             
4.4  There is a smoking cessation service available for hospital staff             
4.5 There is a smoking cessation service available for patients (in-patients and out-
patients) 
      
4.6 There are information on smoking cessation available for visitors (parents, 
caregivers) 
      
4.7 There are specific resources allocated for cessation support activities             
4.8 There is a systematic follow-up procedure of the patients at one year              
5.  Tobacco Control 
5.1 Smoking is prohibited in all eating, work and common areas used by staff, 
patients and visitors 
      
5.2 If smoking areas are designated, they are completely separated from non 
smoking areas 
      
6.  Environment 
6.1 There is signage in all areas for staff, visitors and patients explaining   the 
smoke free policy and indicating smoke free areas 
      
6.2 Ashtrays are only found in designated smoking areas             
6.3 Tobacco is sold within hospital buildings  (0= yes, 3 = no sold)             
6.4 Visitors and patients are never exposed to passive smoking             
7.  Healthy Workplace 
7.1 Staff are informed of tobacco policy during  the  recruitment  process        
7.2 Ongoing education programmes regarding tobacco policy exist for staff             
7.3 Smoking habits of staff are monitored regularly             
7.4 Staff receive continuous support towards smoking cessation             
7.5 Members of staff are never exposed to passive smoking             
7.6 Tobacco policy has been incorporated into and enforced according to existing 
disciplinary procedures 
      
8.  Health promotion 
8.1 Organisation promotes smoke-free activity outside of the organisation       
8.2 Organisation participates in local, national and international antismoking 
activities 
      
9.  Monitoring
9.1  The policy is audited and reviewed annually        
9.2  The quality of action plan is audited regularly        
Scoring: 0 = No, disagree/Not implemented,    1 = Less than half implemented,    2 = More than half implemented,
3 = Yes, agree/Fully implemented,    NA = non-applicable BMC Public Health 2009, 9:160 http://www.biomedcentral.com/1471-2458/9/160
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CI: 60.8–96.7), and in reference hospitals with a mean of
74.2 (95% CI: 68.0–80.4). Hospitals with a smoking prev-
alence between 35–39%, and general and small (≤ 300
beds) hospitals attained the lowest scores (Table 1). By
years of enrolment, the mean score obtained in 2005 was
22.6 points higher in those hospitals with > 4 years in the
project than in hospitals with ≤ 4 years. However, the dif-
ference narrowed to 2.3 points in 2007 between these two
groups of hospitals.
By level of health care, the hospitals that improved the
most after the application of the national ban were the
general hospitals (increase of 48%; p < 0.01), and those
that increased less have been the high technology hospi-
tals (increase of 21.4%; p < 0.05) (Table 1).
By number of beds and number of staff hired in hospitals,
the increase has been higher in those with > 300 beds
(increase of 41.1%; p < 0.01) and with ≤ 700 workers
(increase of 51.3%; p < 0.01). Regarding smoking preva-
lence, hospitals with prevalence rate between 35–39%
(increase of 72.2%; p < 0.05) and those with < 30% (increase
of 65.2%; p < 0.05) were the ones with higher score increase
after the application of the law. By years of implementation
of the smoke-free hospital, those with ≤ 4 years of imple-
mentation growth the most (increase of 74.2%; p < 0.01).
Score and increase by policy standards of the Self-Audit 
Questionnaire before and after the ban
We observed that the scores in all the standards improved
after the application of the national smoking ban. The
standards with the highest increase were "healthy work-
place" (increase of 78.3%; p < 0.01) and "health promo-
tion" (increase of 57.1%; p < 0.05). Moreover, we
enclosed standards that almost have achieved their maxi-
mum development at Catalan Network of Smoke-free
Hospitals such "tobacco control" and "environment"
(Table 2).
Comparing the results by level of hospitals, we observed a
particular situation after the appliance of the tobacco con-
trol law, in the results obtained in "education and train-
ing" and "identification and cessation support". Whereas
hospitals with reference level taught more of their staff in
tobacco intervention, with a mean score of 7.5 (95% CI:
6.3–8.7), high technology hospitals offered more cessa-
tion program, with a mean score of 17.6 (95% CI: 11.1–
23.2; p < 0.05). Finally, hospitals with ≥ 4 years in the net-
work are the ones that apply more cessation programs
(mean score = 14.6; 95% CI: 11.5–17.6), and hospitals
with < 4 years educated and trained more their staff mem-
bers (mean score = 7.4; 95% CI: 7.2–14.5) (p < 0.01).
Table 1: Self-Audit score according to hospitals' characteristics before (2005) and after (2007) the implementation of the Spanish 
tobacco law.
2005 2007
Mean 95% CI Mean 95% CI p* % Increase
Overall score (n = 32) 52.4 (45.4–59.5) 71.6 (67.0–76.2) < 0.01 36.7
Level of health care
General hospital (n = 13) 46.0 (33.3–58.6) 68.1 (59.1–77.3) < 0.01 48.0
Reference hospital (n = 12) 54.7 (40.7–68.5) 74.2 (68.0–80.4) < 0.05 35.6
High technology hospital (n = 7) 60.6 (52.2–68.9) 73.5 (61.3–85.8) < 0.05 21.4
Beds
≤ 300 (n = 16) 52.4 (41.6–63.2) 69.1 (61.4–76.8) < 0.01 16.7
> 300 (n = 16) 52.5 (42.1–63.0) 74.1 (68.4–79.8) < 0.01 41.1
Staff
≤ 700 (n = 14) 47.4 (33.7–61.1) 71.7 (62.7–80.8) < 0.01 51.3
> 700 (n = 18) 56.4 (48.7–64.0) 71.5 (66.3–76.7) < 0.01 26.7
Tobacco prevalence
< 30% (n = 6) 43.4 (22.9–63.9) 71.7 (62.6–80.7) < 0.05 65.2
30–34% (n = 16) 63.4 (56.9–70.0) 74.6 (67.0–82.2) < 0.05 17.6
35–39% (n = 7) 35.8 (17.1–54.6) 61.7 (53.0–70.3) < 0.05 72.2
≥ 40% (n = 3) 50.7 (-2.8–104) 78.8 (60.8–96.7) NS 55.4
Years of adscription (in 2007)
≤ 4 years (n = 15) 40.4 (29.0–51.9) 70.4 (62.3–78.4) < 0.01 74.2
> 4 years (n = 17) 63.0 (57.4–68.7) 72.7 (66.7–78.5) < 0.05 15.3
CI: confidence interval
NS: no statistically significant p > 0.05
* p-value for Wilcoxon's signed rank testBMC Public Health 2009, 9:160 http://www.biomedcentral.com/1471-2458/9/160
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Discussion
This study indicates how tobacco control policies, as
measured by the scores of SAQ, have increased in hospi-
tals after the implementation of a national tobacco con-
trol law. The hospitals that have increased the most were
the general hospitals, those with > 300 beds, with staff ≤
700, with tobacco consumption prevalence 35–39%, and
with ≤ 4 years of participation. In terms of growth we
observed that the highest raises have been produced in
those hospitals with an initial worst situation. This could
be partly explained by regression towards the mean [16].
However, the increase in SAQ scores was generalized in all
hospitals except in four of them (those with the highest
scores pre-ban). Hospitals with a shorter enrollment in
the Smoke-free Network have achieved similar scores than
hospitals with more years in the Network after the enforc-
ing of the ban.
Spain applied like other European countries (Norway, Ire-
land, Italy, Malta and Sweden) a national law that bans
smoking in public places including hospitals. Comparing
our results with a multi-country study run by ENSH, Cata-
lonia has achieved a high implementation of the project
only overcome by Ireland [17]. Although national and
regional partial regulations were previously in force in our
country, it is clear that the new comprehensive law has
reinforced the accomplishment.
Hospitals members of the Catalan Network have
increased their monitoring activities to measure progress
toward a smoke-free policy after the implementation of
the law. This fact suggests that hospitals identified their
weakness to update and increase their quality in the
search of the "gold standard".
Since 2004 the Catalan Network of Smoke-free Hospitals
monitors the progression of tobacco control policies by
means of the SAQ. The results have shown the annual
growth of the ENSH standards according this evaluation
tool. At the beginning of its use the mean SAQ score was
47.5 (year 2004) and three years later was 71.6. The
utmost increase in tobacco control policies was achieved
from 2005 to 2006 with a 25.1% increase in the score.
This increase is twofold comparing to the preceding year
(10.3%) and the observed in the subsequent year (9.2%).
This pattern indicates that the new law has an independ-
ent effect besides the expected annual increase already
observed.
In addition to the increase observed in SAQ scores, hospi-
tals are still suitable to broaden their policies. Some areas
that have achieved only 50% of their maximum score pos-
sible could be enhanced (i.e., "education and training",
"identification and cessation support" and "healthy work-
place"). So we should increase and intensify the hospitals'
measures addressed to inform and ask for the commit-
ment of the tobacco policies to new staff members, mon-
itor their tobacco consumption, and provide cessation
programs inside the institutions. The growth in those
areas could be a solution to work out with the lack of sup-
port and fulfillment of health professionals in the imple-
mentation of smoke-free polices at hospitals showed in
other studies [18,19]. Although smoking inside the hospi-
tals is forbidden, there are still areas where SHS is detect-
able [14]. Policy infringements are common in hospitals
and require reinforcement, including measures to control
tobacco consumption and to reduce the visibility of
health professionals smoking in their white suits [20].
Smoking by patients is still common and craving occurres
frequently [21,22]. Therefore smoking care practices, such
as identification of smoking status, counseling, and provi-
sion of cessation therapy, are necessary [6]. Even in the
context of smoke-free hospitals site, the majority of
patients who are smokers receive inadequate smoking
care [23]. From our study, training and education in
tobacco cessation and intervention programs are still
areas to enhance. Although previous instructive tobacco
Table 2: Scores according to standards of the SAQ before (2005) and after (2007) the implementation of the Spanish tobacco law.
2005 2007
Standard Maximum Score available Mean 95%CI Mean 95%CI p* % Increase
Commitment 15 9.1 (8.1–10.0) 11.1 (10.1–12.0) < 0.01 22.5
Communication 3 2.3 (1.9–2.7) 2.7 (2.6–2.9) < 0.01 18.4
Education and training 12 4.8 (3.6–6.0) 7.1 (6.1–7.0) < 0.01 47.6
Identification and cessation support 24 8.7 (8.7–12.8) 12.8 (10.5–15.7) < 0.01 47.1
Tobacco control 6 4.7 (4.1–5.5) 5.7 (5.4–6.0) < 0.05 21.2
Environment 12 10.1 (9.1–11.2) 11.8 (11.7–12.0) < 0.01 16.8
Healthy workplace 18 7.4 (5.6–9.2) 13.2 (12.0–14.5) < 0.01 78.3
Health promotion 6 2.1 (1.3–2.9) 3.3 (2.5–4.2) < 0.05 57.1
Follow-up 6 3.7 (2.8–4.6) 5.1 (4.6–5.8) < 0.05 37.8
CI: confidence interval
* p-value for Wilcoxon's signed rank testBMC Public Health 2009, 9:160 http://www.biomedcentral.com/1471-2458/9/160
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cessation initiatives in our context have shown that teach-
ing increases professionals' knowledge of psychological
skills and pharmacological resources, no changes have
been observed in professionals' attitude in providing help
to quit [24]. The lack of systematic protocols to attend
smokers at hospitals could be a barrier to apply the
knowledge of professionals. Hospital policies should
include intervention protocols for all units and services,
where all the professionals had the responsibility to tackle
the issue as a front line issue in their everyday practice.
Without clear and easy protocols regarding cessation there
is limited support to integrate cessation into clinical prac-
tice [25]. Smoke-free policies should be viewed as a part
of large comprehensive strategies, the implementation of
which is arguably the most important action of heath pre-
vention, promotion, and recover from illness. The con-
stant strengthening of the smoke-free hospital policy and
its active promotion seems a central determinant of suc-
cessful policies.
Among the potential limitations of the study we should
note that the questionnaire has been filled in by the
Project's Coordinators, after a consensus meeting with
others key persons involved in tobacco control in the hos-
pitals. Therefore, some bias due to self-complacency can
not be ruled out. The Catalan Network compares this data
with other more objective results, such as the tobacco con-
sumption surveys, airborne nicotine measurements, and
observational surveys of tobacco consumption signs. Up
to now, the SAQ has not been formally validated against
these objective measures, but the observed agreement
between them is high.
We should also mention some strengths of this study. We
have annually assessed the tobacco control policies at
hospitals using the SAQ since 2004, which permits to
evaluate both the individual progression of the hospitals
and the progression of the Network. In addition, this tool
is used by more than 1180 European Hospitals and
should allow contrasting our results with other national
or regional Networks.
Conclusion
This research has important public health and policy
implications for tobacco control in hospitals. First, we
have seen that national smoking bans are effective in com-
bination with other initiatives such as the Catalan Net-
work of Smoke-free Hospitals. Second, the yearly
assessment of tobacco control policies by the SAQ helps
to identify the strengths and weaknesses in each hospital,
so best strategies towards a smoke-free policy can be
developed. And third, hospitals should incorporate effec-
tive smoking cessation interventions as part of a standard
practice. Consequently, tobacco regulations and bans
should be accompanied by organizations and resources to
guarantee the implementation of policies.
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